SBA-15 mesoporous silica was directly synthesised under difference acidic conditions by a "pH modification method" using hexamethylenetetramine (HMTA) as an internal pH-modifier. The synthesised material has been characterised by XRD, Nitrogen adsorption-desorption, and TEM. The characterisation results showed that mesoporous silica lead to high-ordered hexagonal mesoporous morphology by TEM at high acidity compared to low acidity condition. In addition, the physical properties of SBA-15 showed a decrease of surface area and pore size due to the increase in the pH. Use of HMTA as pH modifier is suitable, due to pH value increases occurred in the hydrothermal processes only. This is because during the hydrothermal process at a temperature of 100°C, HMTA decomposes to NH 3 which in turn increase of the pH value in the silica gel. It can be concluded that the formation of mesoporous silica SBA-15 to some extent been influenced by the pH value. This can be seen from the results of the study show that mesoporous silica type SBA-15 lead to well-ordered hexagonal mesoporous at high acidity and poor order hexagonal pore structure was formed in low acidity condition.
Introduction
In the family of mesoporous molecular sieves, mesoporous silica type SBA-15 synthesised with triblock copolymer as a surfactant under strong acidic condition exhibits larger pore sizes and thicker pore walls [1] . The improved hydrothermal and thermal stability makes them be one of the most promising catalytic materials. The other advantage of using ordered mesoporous solids in catalysis are the relatively large pores which facilitate mass transfer and the very high surface area which allows a high concentration of active sites per mass of material.
According to Yamada et al, there are three main ways in controlling the periodic unit cell and pore size of the mesoporous material in the sol-gel synthesis process. One, the introduction of a swelling agent into the structure-directing agent could make the mesopore large. However, at the same time, it has a possibility to destroy the mesostructure [2] . Secondly, the framework condensation control method was carried out by modifying the tetraethoxysilane's (TEOS) hydrolysis reaction and the silicate's condensation reaction conditions and finally, the micelle control method that is directly related with assembled condition of the template surfactant on solution temperature and concentration of the triblock copolymer [2] .
A basic understanding of the synthesis conditions is essential, as mesoporous materials with needed characteristics can only be obtained by suitably controlled synthesis procedures and conditions [3] . Many studies have indicated that several factors of pH and acid species could affect the interaction between organic micelles and inorganic species and consequently influence the final structure of the mesoporous materials during the self-assembly process [4] [5] .The acidic environment (pH value) of the whole synthesis procedure was variable and influenced by some factors such as the protonation of the surfactant and the hydrolysis of the metal salt according to Li and co-worker [6] .
In order to investigate the effect of pH on the synthesis of SBA-15, the changes in pH in the whole sol-gel procedure for the synthesis of SBA-15 either difference initial acidity or through addition of HMTA acts as pH-modifier. This is intended to get the appropriate pH conditions by additional of pH modifier for the preparation of transition metal substitution production by SBA-15. Especially at the initial pH of the acidic solution, the pH value of the amount of additional modifier and preparation condition of SBA-15.
Experimental SBA-15 Materials Preparation. SBA-15 materials were synthesized using tetraethyl orthosilicate (TEOS) from Aldrich as the silicon precursors respectively. Non-ionic triblock copolymer surfactant EO 20 -PO 70 -EO 20 , M AV = 5800 (P123, Aldrich) was used as the structure-directing agent. Concentrated HCl solution (from Merck) was used as the acid source. The typical preparation procedures of SBA-15 materials are described as follows: 4.0 g of P123 was dissolved in 100 mL of HCl solution difference molarity (2.0, 0.10 and 0.005 M) until get a clear solution. Then 9.2 mL of TEOS was added drop-wise into this mixture while stirring continuously for 24 hours at 35°C. The final mixture transferred into a PP bottle, then submitted to hydrothermal process at 100°C for 2 days. The resultant solid product was filtered, washed with distilled water, dried and calcined at 550 °C for 6 h, with heating rate of 2°C/min. Meanwhile for effect of pH-modification on the synthesis ofSBA-15 method using hexamethylenetetramine (HMTA) as a pH-modifier, the HMTA from Merck in various planned molar ratio HMTA/Si (1:30), (1:10) and (1:5) was added during hydrolysis process based on after 6 hour TEOS added in same preparation procedures of SBA-15 before. The pH value was taken on initial condition (pH o ), HCl-surfactant aqueous solution (pH a ), after 24 hour hydrolysis (pH b ), and after 48 hour hydrothermal process (pH c ) by using calibrated pH meter Accumet model AP84 from Fisher Scientific.
Characterization of SBA-15 Materials. The small angle X-ray powder diffraction (XRD) pattern for the SBA-15 samples were recorded with a X'Pert PRO XRD diffractometer using CuKα (λ = 0.1541 nm) with scan ranges 0.5 to 5° with 0.016° steps. The structure and morphology of the calcined SBA-15 materials were imaged on Transmission electron microscopy (TEM). Characterization of the samples was carried out using an FEI Tecnai G2 instrument. The samples were dispersed in ethanol and dropped onto copper grids for observation. N 2 absorption-desorption experiment was conducted at -193 °C using Micromeritics ASAP 2020. Prior to the experiment, the sample was outgassed at 200 °C for 6 h. The surface area was obtained by using the BET model for adsorption data in a relative pressure ranged from 0.05 to 0.30. The total pore volumes were calculated from the amount of N 2 vapour adsorbed at a relative pressure of 0.99. The pore size distribution was evaluated from the desorption branches of the isotherms by using the Barrett-Joyner-Halenda (BJH) method.
Result and Discussion
The following is the discussion of related to the synthesis mesoporous relationship SBA-15 silica types are effect influence of HCl concentration of acidic medium, and the addition of HMTA as pH modified with various ratio of HMTA:Si. Observations were made related to changes in the pH value in the preparation of SBA-15. The pH value is measured based on the processes involved, the initial solution, HCl-aqueous surfactant solution, hydrolysis and hydrothermal process. The changes in pH value in the all samples SBA-15 prepared are shown in Table1.
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Recent Technologies in Design, Management and Manufacturing Preliminary disclosures indicated that HMTA can be used as a pH modifier. The pH value will increased based on initial acid solution conditions, which is pH value increased when initial acid solution is instead low acidity and pH value increased slightly or remained the initial acid solution is high acidity. Furthermore, pH value increased gradually after hydrothermal process, it was because of dissociation of HMTA into NH 3 during hydrothermal process at 100°C. HMTA dissociated to formaldehyde and ammonia, when reacted with water (see Eq 1). In addition, pH value after hydrothermal also is proportional to the amount of number of HMTA used. 
It was confirmed by monitoring the pH of the mixture after 48 hour hydrothermal process (pH c ) which increased before that process pH b value 1.2 to 4.5 and 1.3 to 6.5 for SBA-15 (0.1 M) with HMTA:Si 1:10 and 1:5 samples, respectively. Interestingly, addition of HMTA as a pH modifier does not change the pH value dramatically when directly added, but the change of pH occurred after the hydrothermal process. This indicates the formation of SBA-15 is not disturbed during the hydrolysis process in which the interactions between organic micelles and inorganic species occurred well and thus influence the structure of mesoporous materials during the self-assembly process. Fig.1shows the small angle XRD in the range 0.5°-5.0° patterns of SBA-15 synthesised samples. All of the SBA-15 samples display three well-resolved diffraction peaks patterns at 2 θ value range 0.9°, 1.5° and 1.8°, reflexions of an ordered hexagonal P6mm space group which are typical of the SBA-15 mesoporous materials. The intensity of higher order reflection peaks at 2 θ value indexed (100) in SBA-15 samples synthesized at low concentrations of HCl acid (0.005 M) samples are significantly low compare to siliceous SBA-15 high concentration of HCl (2.0 M) indicating that the framework slightly decreases the ordered nature of SBA-15.This situation is similar to the sample SBA-15 with the addition of HMTA, the XRD pattern also shows that the weak intensity, but a hexagonal porous structure could still be observed in that sample.
The physicochemical properties of SBA-15 and SBA-15 additional HMTA samples are summarised in Table 2 .All SBA-15 synthesised at different initial acidity of HCl, was found that the surface, pore volume and pore size greatly decreased respectively to decrease of acidity of HCl solution (increasing of pH). While unit cell (a o ) and wall thickness gradually increased. For the nitrogen adsorption-desorption isotherms samples ( Fig. 2a ) are found to be of Type IV in nature as per the IUPAC classification and exhibited a H1 hysteresis loop, which is typical of mesoporous solids consisting of very large mesoporous are similar to those reported earlier by Newalkar et al. (2000) . The adsorption branches were located at relative pressures in the range from 0.4 to 0.8, which includes relative pressures higher than those for good-quality SBA-15 materials. Narrow pore size distributions cantered about ~ 4.6 nm are indirect in each case from the related desorption branch, as can be seen in the Fig. 2b . In these studies, the influence of the acidity on the SBA-15 pore structure is shown in Fig. 3 . The images indicate that SBA-15 and SBA-15 additional HMTA samples. The image of high acidity SBA-15 samples prepared has high porosity exhibits a fairly uniform hexagonal mesopore channels (Fig. 3a) . However, when the acidity of solution was further decreased to 1.0 M HCl, the pore wall of the mesoporous structure distorted and when decreased to 0.005 M HCl the mesoporous structure collapsed at certain areas, giving rise to the disordered mesoporous structure. For samples SBA-15
Intensity (a.u) 2 theta (°) with additional HMTA the image shows the highly ordered hexagonal arrays of mesopores to the all samples. Except for sample SBA-15 with higher HMTA:Si ratio indications the well-ordered hexagonal arrays of mesopores and slightly transformed from an ordered to a disordered state. 
Conclusion
It can be concluded that the formation of mesoporous silica SBA-15 to some extent is influenced by the pH value. This can be seen from the results of the study show that mesoporous silica type SBA-15 lead to well-ordered hexagonal mesoporous at high acidity and poor order hexagonal pore structure was formed in low acidity condition. In addition, the physical properties ofSBA-15 showed a decrease of surface area and pore size due to the increase in the pH (low acidity). Meanwhile, behind the unit cell and wall thickness increased proportionally with the increase in pH values. Use of HMTA as pH modifier value is suitable, due to the addition of HMTA only during hydrolysis, does not involve changing dramatically increase in the pH value of the solution and the pH value occurred only in the hydrothermal processes. This is because during the hydrothermal process at a temperature of 100 °C, HMTA decomposes to NH 3 which in turn increase at the pH value of the gel solution.
